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Introduction
: Abundance and distribution of coprophilou s Histerini (H isteridae) and Onthophagus and Aphodius (Scarabaeidae) in Finland (Coleoptera).-Entomol. Fennica 2:53-66.
The distribution and occmTence, with the time-factor taken into consideration, were monitored in Finland for the mainly dung-living histerid genera Margarinotus, Hister, and Atholus (all predators), and for the Scarabaeidae genera Onthophagus and Aphodius, in which almost all species are dung-feeders. All available records from Finland of the 54 species studied were gathered and distribution maps based on the UTM grid are provided for each species with brief comments on the occmTence of the species today. Within the Histeridae the following species showed a decline in their occurrence: Margarinotus pwpurascens, M. neglectus, Hister funestus, H. bissexstriatus and Atholus bimaculatus, and within the Scarabaeidae: Onthophagus nuchicornis, 0. gibbulus, O.fracticornis, 0 . simi lis, Aphodius subterraneus, A. sphacelatus and A. merdarius. The four Onthophagus species and A. sphacelatus disappeared in the 1950s and 1960s and are at present probably extinct in Finland. Changes in the agricultural ecosystems, caused by different kinds of changes in the traditional husbandry, are suggested as a reason for the decline in the occuJTence of certain vulnerable species.
Olof Bistrom & Han s Si!fverberg , Finnish Museum of Natural Hist01y, Zoolog ical Museum, Entomology Division, N. Jarnviigsg . 13 , Finland llpo Rutanen, Water and Environment Research Institute, P.O. Box 250, Finland In recent decades considerable changes have taken place in the Finnish agricultural landscape and in its ecosystems. As a result we can expect changes both in the composition of the fauna and in the abundance of different species living in an agricultural environment. Accordingly, the beetle fauna living in dung is also affected, as for instance shown in a monitoring study of the scarabaeid genus Ceotrupes in Finland (Rassi & Vaisanen 1990) . For many years collectors of Coleoptera have discussed the possible decline in the occurrences of beetle groups living in dung. Many species seemed to have become distinctly rarer during the 1960s and 1970s, and some species even appeared to have disappeared completely. Because of this a special project was started by an unofficial group for monitoring threatened Coleoptera in Finland. This group consists of the following coleopterists (in alphabetical order): Olof Bistrom (Helsingfors), Tom Clayhills (Pargas), Eero Helve (Espoo), Esko Kangas (He!- Table 1 . Number of records and ecologica l characterisation of examined species (see also Results) .
A= accidental, C =cosmopolitan, E = eurytopic, 0 = oligotopic, P =predator, S = stenotopic. <1920 1920 1930 1940 1950 1960 1970 1980 1990 The main purpose of the present survey was to gather all available information on the distribution and occurrence in Finland of histerids li ving in dung (the genera Margarinotus, Hister and Athol us) , a nd a mon g th e Sca rabae id ae the ge ne ra Onthophagus and Aphodius. Altogether the number of species studied was 54. One Hister spec ies and two Aphodius species ru·e included in the survey although they are not dung-living. For each spec ies we present an UTM map of distribution, in which the time factor is also taken into consideration. Our main interest is to find out in which species a decline in occurrence can be observed , when the decline has happened, and which factors could have caused the decl ine. This survey is also meant to serve as a basis for forthcoming ecological research, which aims to elucidate the background in the decline in the occurrence of certain spec ies.
Material and methods
For this survey all available in sect co ll ecti ons in Finland, both private and those kept in different museum s, were examined. Additional information on the occurrence of certain spec ies in Finland was gathered from the literature. Some field work was a lso done in 1989, with the aim of receiving more data from areas where the samp ling had previously been occasional. All coleopteri sts in F inl and were also activated into collecting the beet le groups being surveyed, so that as much recent data as possible woul d be obtained.
Results
The results of the survey are shown in the UTM maps (Figs. 1-54) and for each spec ies we g ive a brief est imation of its present statu s in Finland.
The di stribution in time is presented in Table  I . The numbers g iven for each spec ies per decade re present separate records, so that for each locality all specimens coll ected during one year are counted as one record. In this way it was hoped that the hi ghl y variable collecting intensity could be di sregarded . Collections of mate-rial older than 1920 have been lumped as one column because the total amount is small compared with later years. Moreover, the abandonment of traditional agricultural methods was insignificant before 1920.
Histeridae

M argarinotus brunneus (Ill iger)
M. i111pressus (Fabricius) , M. cadal'eriuus (Hoffmann) A fairly common species in Fin land. The range of the spec ies extends from the so uth northwards and covers more than ha lf of the country. Most records are from the southern parts of F inl and. No decl ine in the occ urrence of M. brunneus was oberved. 
M. merdarius (Hoffman)
A comparative ly rare spec ies in Finland. Scattered sampl es ex ist from the southern parts of the country. No changes in the occurrence of the spec ies were noted. Fig. 2 .
M. stria/a (Sahlberg)
At least in southern F inl and , by far the most commonl y sampl ed spec ies. The distribution of H. strio/a covers almost the w hole country. In Lapland onl y known from one sq uare. No decl ine was observed. Fig. 3 .
M. obscurus (Kuge lann)
M. stercorarius (Hoffmann) Only one record is known from Finland, namely N Tvarminne 1939, Palmen leg. Pennane nt occ urre nce in F inland hi g hl y doubtful. Palmen ( 1944) considered the spec ies a fore ign e lement, which possibly had come to Finland by anemohydrochorou s di spersa l. Fig. 4 .
M. ptnpurascens (Herbst)
A widely distributed and prev iou sly quite commonl y sampl ed species in Finland. The range of the spec ies covers the southern half of the country . Since the 1960s only recorded in the south western parts of Finland . This spec ies was possibly adversely affected by changes in ag ricultural method s. Fig. 5 .
M . neglectus (Germar)
Atholus bimaculatus (Linnaeus) Distribution and occurrence in Finland approximately as in M. purpurascens, but slightly rarer. Although a few recent records exist M. neglectus may be an endangered species today. Fig. 6 .
M. ventralis (Marseul)
A fairly common species in the southern and eastern parts of Finland. Several recent records ex ist and it seems ev ident that no decline has taken place. Fig. 7 .
Hister unicolor Linnaeus
A common species, which is di stributed throughout Finland. No decline in the occurrence of the species was observed, except that there are few recent records from the north. Fig. 8 .
H. helluo Truqui
Only two records exist of this species from Finland. The older record is from the province of AI Hammarland , 15.VIII. l950, E.Kangas leg., and the more recent record is from Kb Ilomantsi, 2 l .VI.1974, J .Muona leg. The species is probably accidental in Finland. In contrast to its congeners it is not a dung-living species, rather it is known as a predator on larvae of the leaf beetle species Agelastica alni CHorion 1949, Koch 1989 ). Fig. 9 .
H. fun estus Erichson
Prev iously a quite abundantly sampled species, the range of which covers the southern parts of Finland. From the 1950s on the records are much fewer, which indicates a distinct decline in the occurrence of this species in Finland. Fig. 10 .
H. bissexstriatus Fabricius
This species was prev iously quite abundantly sampled in southern Finland. Only a few records exist from the 1960s and 1970s. Additionally the spec ies is reported from Ta Ylojarvi 1980, M.Pohjola leg, but this record has not yet been checked. A distinct decline in the occurrence of the species seems to have taken place in the 1960s. Fig. 11 .
A comparatively rare species in Finland. Almost all records are from the southwestern parts of the country, and most of them are from the 19 30 s and 1940s. Recent reco rds of A. bimaculatus are rather few and it is poss ible that the species undergoes (-is undergoing??) fluctuation. Fig. 12 .
A. duodecimstriatus (Schrank)
A fair ly common species, which has been collected in the southern half of Finland. No decl ine in the occurrence of the species was observed. Fig. 13 . 
Scarabaeidae
Onthophagus nuchicornis (Linnaeus)
The decline of this species is evident and today it is most probably extinct in Finland. The last certain record of the species is from Ta Lammi, 3. VI.1955 , J.Kaisila leg. The record from Ta Ypaja 1958 is unclear. Before the 1950s and 1960s 0. nuchicornis occurred scattered but quite abundantly in the southern and southeastern parts of Finland. According to Landin ( 1958) the species generally occurs on sandy ground in cow and horse manure. Fig. 15 .
gibbulus (Pallas)
This species has probably disappeared from Finland, too . The las t record of it is from the province of N Mantsala 1961. Previously the distribution of 0. gibbu/us covered the southern part of Finland, where it generally appeared scattered and quite rare. At the beginning of the 20th century it was, however, sampled abundantly in the municipality of Hattula. According to Landin (1 958) thi s species is also found on sandy ground in cow and horse manure. Fig. 16 .
fracticornis (Preyssler)
Approximately as 0. gibbulus, but reaching further north in Finland. The last record of 0. fracticornis is from SaJoutseno, 1946, G.Blomquist leg. Ecology as 0. nuchicornis and 0. gibbulus (Landin 1958). Fig. 17 .
. simi/is (Scriba)
This species was apparently the rarest of the Onthophagus species fonnerly living in Finl and, as there are only a few old records, and none after the 1920s. Ecologically it is similar to the two preceding species. Fig. 18 .
Aphodius erraticus (Li nnaeus)
A rare species in Finland, the distribution of which is restricted to the southern and southeastern parts of the country. Recent finds indicate that no decline of the populations of this species has taken place. Fig. 19 .
A. subterraneus (Linnaeus)
The decline of this prev iously ab undantly collected species is ev ident. The last record of A. subterraneus in Finland is from SaLemi (677:53), 2 l .V. 1972, T.Clayhills leg. The former range of the species covered the southern half of the country. We cannot present any exact reason for the decl ine of thi s species, since according to Landin (1961) A . subterraneus is a eurytopic species, feeding on all kinds of dung, on debris, compost and on carrion. Fig. 20 .
A.fossor (Linnaeus)
A common species in the southern half of Finland. No decline in populations observed. Fig. 21 .
A . haemorrhoida/is (Linnae us)
As A. fosso r but rarer. Fig. 22 .
A . brevis Erichson
A quite rare species in Finland, the main range of which is restricted to the south western part of Finland. The species is also known from a limi ted area in the eastern part of Fin land (Kb Il omantsi 1988 -1989 and from Oa Bergo 1946 in western Fin land. No decline of the species was observed. Fig. 23 .
A . putridus (Geoffroy)
A. arenarius (O li vier), A. rhododactylus (Marsham) A very rare species in Finland. Only two record s of A . pun·idus are known , namely Ab Raisio 1964 and Sa Joutseno, 29.V.1954. Because of the few records it is not possible to give an estimate on its status. According to Landin ( 196 1) this is a stenotopic species, restricted to pastures on open, sandy ground. Fig. 24 .
A. rufipes (Linnae us)
One of the mo st abund a ntl y co ll ected Aphodius species in Finland . So far not recorded from Lapland. No changes in the occurrence of the species were observed; the apparent increase in records during recent decades can probably be expl ained by its tendency to fly into light traps, which have been widely used during this period. Fig. 25 .
A. depressus (Kugelann)
A fairly common and widely distributed species in Finland. Records from the most northern parts of Lapland are lacking. No decline in the occurrence of the species was observed. Fig. 26 .
A. luridus (Fabricius)
Only a few 19th century records ex ist of this species from Finland . Because of this, it wo uld seem that A. luridus is today extinct in Finland. The old records are located in the south western part of Finland . Accordi ng to Landin ( 196 1) thi s is an oli gotopic species, mostly met with in exposed habitats, particularly in cow manure and sheep droppings. There are a few addition al records from adjacent parts of the USSR. These are also fro m the 19th century. Fig. 27 .
A. pusillus (Herbst)
A common spec ies in the southern half of Finland. Records from Lapland are very few in number. No changes in the occurrence of this species was observed . Fig. 28 .
A. coenosus (Panzer)
A . tristis (Zenker) A rare species in Finland from where only scattered, rather old records ex ist, with none after the 1940s. The range of A. coenosus covered the southern part of the country. According to Landin (1961) this is an oligotopic spec ies, preferring exposed sandy areas. Mostly fo und in sheep and cow droppings. The species has probably been adversely affected by changes in agriculture. Fig. 29 .
A . contam inatus (Herbst)
T hi s species is onl y known from the province of AI in the southwestern part of Finland. There are no recent records of it. T he species was abundantl y co llected in the 1940s in the munic ipalities of Finstrom and Hammarland. Its occurrence today is unclear and in need of further study. Possibly to be considered as an endangered species in Finland. Accord ing to Landin ( 1961) this is a eurytopic species, occurring in all kinds of dung. Very often in horse droppings. Fig. 30 .
A . conspurcatus (Linnaeus)
A fairly rare spec ies , which is on ly known from the southern half of F inl and . No defini te changes in its occurrence co uld be observed. According to Landin ( 196 1) an oligotopic spec ies, mainly in forest localiti es. Fig. 3 1. 
A. paykulli Bedel
A. tessulatus (Paykull ) A rare spec ies, which was recently reported for the first time from Finland by Hanski & Kuusela ( 1983) . So far onl y known from A I Fbg lb, 1980, I.Hanski leg. Fig. 32 .
A. distinctus (MU ller)
A comparatively rare species, which is known from the southern ha lf of F inland. The records might indi cate a slight decl ine during recent decades. Fig. 33 .
A. sabulico /a Thomson
A rare species, wh ich ex hibits a scattered di stribution in the southern half of Finl and . No certain decline was observed, but it is notewor-thy that there are no records from the 1950-1960s. According to Landin ( 1961) a eurytopic spec ies, occurring in all kinds of dung. Fig. 34 .
A. sphacelatus (Panzer)
Besides Onthophagus nuchicornis, the most remarkable examp le of decline in the Scarabaeidae. Previous ly A. sphace/atus was one of the most abundant ly samp led aphodiids in the southern half of F inl and. The most recent records of this species are from N Espoo ll. V.l958 , R.Iivarinen leg., Ka Vehkalahti , 196 1, L.Tiensuu leg., and Ab Tenhola, 23 .V.l 965, T.Ilvessalo leg. Accord ing to Landin ( 196 1) a e urytop ic species, occurring in various hab itats and in all kind s of dung. Today the spec ies is most probably extinct in F inland, but the reason for its disappearance is unknown. F ig. 35 .
A. prodromus (B rahm)
A rather common spec ies in the southern half of Finland. O n the basis of material in co llectio ns this species has become more common during recent years. According to Landin ( 196 1) a hi ghl y polyphagous, eurytop ic spec ies. F ig. 36.
A . serotinus (Panzer)
A very rare spec ies, of wh ich two records exist from F inl and: Ab Ruissalo, with sampling year un known and SaJoutseno, 1967, G.B iomqv ist leg. The present occurrence of A. serotinus in F inl and is unc lear. Fig. 37 .
A. tomentosus (M Ull er)
A . tomentosus is inc luded in the F innish fa un a on the basis of o ne spec im e n , take n in K/Uukuniem i by Nikl ander, who according to E lfving ( 192 1) collected there in 1852 and 1853. T hi s was probably a stray spec imen from the area near Lake Ladoga inhab ited by this spec ies. F ig. 38.
A . merdarius (Fabri c iu s)
A . merdarius in southern Finl and is a wide ly distributed, but in recent years rather rare ly collected spec ies. Possibly to be regarded as a spec ies that is threatened by changes in agriculture. According to Landin ( 196 1) it is an oligotopic spe-cies, which usually occurs in exposed pastures in all k inds of domestic animal dung. Fig. 39 .
A.fimetarius (Linnaeus)
Possibly th e most abundantly collected Aphodius species in Finland. It is distributed throughout the country, except for the northernmost parts of Lap land. No decline of the spec ies was observed. F ig. 40.
A.foetens (Fabri cius)
A. aestil'([/is Stephens
A comparative ly rare spec ies scattered over the southern half of F inl and . In the northern half of the country A . foe tens is onl y recorded from one sq uare. Although the spec ies was onl y once recorded in the 1970s, some recent finds indi cate that no essential changes in its occurrence have taken pl ace. According to Landin ( 196 1) an oli gotopic spec ies, whi ch prefers ex posed sand y areas. In all kinds of domestic animal dung, particularl y in cow manure. Fig. 41 .
A. tene//us Say
A. plllridus (H erbs t), A .fascia/us (Oli vie r)
A w idely distributed but comparative ly rare spec ies in Finland. It exhibits a scattered distributi on throughout the country. No changes in the occurrence of A. tenellus were observed. F ig . 42.
A . ater (Degeer)
A quite common species in Finland. The distribution of the spec ies covers the southern half of the country. No decline in the occurrence of the spec ies was observed. Fig. 43 .
A . borealis Gyllenhal
This spec ies has a scatte red distribution throughout Finland. It is quite often sampl ed and appears to have become more abundant in more recent decades. Landin ( 1961 ) refers to it as a forest species, feeding particularl y on sheep clung, but also deer dung, cow manure, etc. Its wide di stribution in Finland indicates that it may here utilize elk dung, and the growing numbers of A. borealis records cotTespond well with the very strong in-crease of the elk population in Finland during the 1970s (Loyttyniemi & Uiaperi 1988). Fig. 44 .
A. nemoralis Erichson
A quite common and widely di stributed spec ies in Finland. The range of A . nemoralis covers the w hol e country , and it seems to have become more common in recent years. According to Landin ( 196 1) it is a stenotopic spec ies, restricted to forest habitats , and most often collected in e lk dropp ings . The increase in the elk pop ul ation has most probably affected the occ urrence of this species. Fig. 45 .
A. /apponum Gy llenhal
A widely distributed spec ies, which is particularly abundant in the northern parts of the country. The range of the spec ies covers the whole country. No change in its occurrence was observed. F ig . 46.
A. piceus Gyllenhal
A quite common spec ies, the di stribution of whi ch covers the whole of Finland. Particularly comm on in Lapland. No decline in the population s of A. pice us was observed. Fig. 4 7. 
A. sordidus (Fabri cius)
A comparatively rare species, which is recorded from the southern half of the country. In comparison with the number of records in Finland before 1980, the recent records are rather few. On the basis of available information it is, however, impossible to est imate whether a dec! ine in the occurrence of the species has taken place. According to Landin ( 196 1) an oligotopic species, mostly occurring in exposed, sandy areas. In all kinds of domestic animal droppings. Fig. 48 .
A. scybalarius (Fabric ius)
A. mji1s (Mo ll) One of the most abundantl y co ll ected Aphodius spec ies in southern Finl and. The range of the spec ies in Finland ex tends from the south north wards to the southern border of Lapland. There are no records of the species from Lapland. In Sweden it is recorded throughout the country (Landin 1957 , 196 1) . No decline in the occurrence of the species was observed. Fig. 49 .
A . ictericus (Laicharting)
A. nitidulus (Fabricius) A rare species in Finland, which exhibits a scattered distribution in the southern half of the country. There are only a few recent finds from Finland, but because of the rarity of the species, it is difficult to estimate whether A. icteric us is an endangered species or not. Fig. 50 .
A. niger (Panzer)
According to Landin ( 196 1) never in dung, but feeds on other decaying substances. The range of the species covers the southern half of Finland. The most recent records are from the southern part of the country. A decline in occurrence seems to have taken place, but the reason for this is unknown. Fig. 5 1. 
A . plagiatus (Linnaeus)
Distribution, ecology and occurrence of the species almost totally agree with A. niger, only the number of records is smaller. Fig. 52 .
A. lividus (Olivier)
Only a few scattered records exist of this species from Finland and these are concentrated in the sou them pmts of the country. The most recent record is from SaLuumillci, 1949 , C.von Numers leg. Lm1din ( 1961 considered the species an introduction in Sweden. A cosmopolitan species with uncertain pe1manent occunence in Finland. Fig. 53 .
A. granarius (Linnae us)
There are only some scattered and comparatively old records of this species fro m Finland , and these are concentrated in the south western parts of the country. Because of the rarity of A. granarius in Finland it is difficu lt to estimate if changes in the occurrence of the species have taken place. The most recent record is from AbRui ssalo, 1960, T.Ilvessalo leg. Fig. 54 .
Discussion
The present survey of histerids and scarabaeids living in dung clearly shows that a decline in the occunences of some species has taken place in Finland. Such species among the histerids studied are Margarinotus pwpurascens, M. neglectus, Hister funestus, H. bissexstriatus and Atholus bimaculatus and among the scarabaeids all four Onthophagus species, Aphodius subterraneus, A. sphacelatus and A. merdarius. The Onthophagus species and A. sphacelatus are today extinct in Finland, and should therefore be added to the list of disappeared species kept by the Finnish Ministry of the Environment. The decline started in the 1960s and 1970s, except for the Onthophagus species, in which it started as early as the 1950s (Table 1) .
Although the decline of certain species is evident one should remember that there is a risk in monitoring occurrences using qualitatively sampled museum material. One reason for incorrect interpretation is the uneven sampling by which the museum material has been collected, another the fact that the sampling has been concentrated in certain geographic regions, occasionally in different ones in different periods. When a large number of species is studied, it is always possible to compare the trend fo und fo r one species with the total number of records; if the results differ markedly we may assume that a trend independent of sampling bias has been fo und.
Since the collecting has not been evenly spread it is possible that many species have a range extending further north than the maps would indicate. Additionally some species seem to exhibit fluctuations in occurrence although they may in fact have had stabl e popu lations. On the other hand, the total disappearance of previously common spec ies can hardly be explained by anything but a drastic decline in the occurrence of the species in question.
We cannot present any exact reasons for the decline of certain species, but briefly discuss various specul ative factors which could conceiv- ..: \L Agricultura l e nvironments in Finland have changed during thi s century, and parti cularl y during the last three decades (Soininen 1974 , Raatika inen 1986 . It seems therefore reasonable to assume th at thi s can also be seen in the composition of the fauna as changes in the frequencies of vulnerable species. In the case of dung beetl es the concept 'specialized spec ies' may be divided and defined as follows: Oligotopic spec ies prefer, but do not excl usively live in , certain kinds of habitats while stenotop ic species are restricted to a single kind of environment (Landin 1961 ) . None of the spec ies w hich exhibited the most distinct decl ines are c lass ified as stenotopic spec ies. They can mere ly be considered as oli gotopic spec ies and at least A. sphacelatus even as a eurytopic species, which inhabits different kinds of dung heaps in all kinds of localities. This indicates that other explanations for the decline must also be taken into consideration than the direct disappearance of a certain kind of habitat. According to Landin (1961) the distribution of dung beetles in different habitats does not depend on the kind of dung, but on climatic factors . Most dung beetle species feed on a dung substratum independent of the kind of dropping. Where the substitute sources of food are less favourable for the species in question, we may see this in the lower numbers of specimens collected, or as a reduced number of different finds. For the more vulnerable species the disappearance of their most prefen ed habitat may lead to extinction. Suitable habitats for successful breeding may be too sparse to maintain an occunence of vulnerable species.
Changes in husbandry are, for instance, the decline in the total number of domestic animals, resulting in less food available for the dung beetles. Cows were formerly kept in pastures in forests and in areas close to water, but nowadays they are kept primarily in open and more concentrated areas, or even indoors for the entire year. The relatively fast removal of dung from the pastures, the pmtial absence of long-time pastures today, and possible changes in the composition of dung, caused by variations in the consistency of modem cow feed with its additives may also affect the dung beetle fa una. Another imp01tant factor is the decrease in the number of sheep, which were f01merly kept on poorer pasturage.
Contrasting with the disappearance of forest pasturage, the high increase of the elk population has offered new resources for dung feeding species. Apparently onl y some of the species can utilize this resource efficiently.
The histerids living in dung are as far as is known predominantly predators. In comparison with the scarabaeids in droppings, which are dung-feeders, no quite so drastic declines were observed in the histerids studied. It is probable that the histerids living in dung, being predators, find substitute food sources more easily than some of the dung-feeding species.
